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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Resolution of this invention is more high especially about the pattern expressed 
by arranging the minute eel for constituting a diffraction grating on the surface of a substrate, and its 
production approach, and it is related with the pattern with little effect and its production approach of ' J 
diffraction of the light by the appearance of a eel, and dispersion. 
[0002] 

[Description of the Prior Art] Since the pattern constituted by the diffraction grating has gloss with the 
directivity which cannot be expressed with the usual printing technique, it is widely used for the 
application of a display, or security goods aiming at forged prevention, and producing the pattern which 
the gaze effectiveness is more high and is hard to be forged is called for. 

[0003] The display which has the diffraction-grating pattern constituted by the assembly of a eel (dot)- 
like diffraction grating according to such a demand is well-known. In addition, the eel used as the 
element for forming a diffraction grating is called a diffraction-grating eel by subsequent explanation. 
[0004] As an approach of producing the above-mentioned display, an approach which is illustrated by 
JP,60- 156004, A is well-known. This approach changes that pitch, a direction, and optical reinforcement, 
and exposes the minute interference fringe (diffraction grating) by 2 flux-of-light interference of laser 
light one after another to a photographic sensitive film. 

[0005] On the other hand, the approach of producing the display on which the diffraction-grating pattern 
was formed is also proposed by arranging two or more minute dots which consist of a diffraction grating 
on the surface of a substrate by moving the X-Y stage in which the plane substrate was laid by computer 
control, using not laser but an electron beam machine. The above-mentioned approach is indicated by 
JP,2-72320,A, U.S. Pat. No. 5, and No. 058 or 992. 

[0006] As a parameter of a diffraction-grating pattern, it is the spatial frequency (pitch of a gridline) of 

(1) diffraction grating. 

(2) The direction of a diffraction grating (the direction of a gridline) 

(3) The drawing field of a diffraction grating (arrangement of a diffraction-grating eel) 

There are three **, the color which the diffraction-grating eel shines and is visible to the fixed point 
changes according to (1), the direction which the diffraction-grating eel shines and is in sight changes 
according to (2), and a display pattern (pattern) is determined according to (3). 
[0007] in addition, the vocabulary, "a eel" which has the nuance which does not receive constraint in a 
configuration (profile) or magnitude although the "eel" and the "dot" which are the configuration unit of 
a display (pattern) are treated as a synonym - a manufacture unifies future explanation as a "diffraction- 
grating pattern" further. 

[0008] Moreover, the spatial frequency of a diffraction grating and the pitch of a gridline have the 
relation of the inverse number, and the value of spatial frequency becomes large, so that the pitch of a 
gridline is fine. 

[0009] By the way, such a diffraction-grating pattern is a eel's being defined per pixel and constituting a 
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diffraction grating in the interior, and since light is made to diffract by the direction of arbitration, and 
the color and an image is made to perceive, in the part used as the outline of a eel, the appearance of a 
gridline will be cut off compulsorily. 

[0010] For example, when a diffraction grating with an oblique side is cut off by the outline of a 
rectangular eel, the horizontal and vertical appearance which cannot exist will be generated by the 
diffraction grating originally constituted from outline by the oblique side. (Refer to drawing 2 ) In 
drawing 2 , the segment which specifies the outline of a eel is level and perpendicular, and called the 
"oblique side" the segment which specifies different plaid from it. 

[001 1] When the area of a eel is large, it is diffracted and scattered about in the direction in which light 
differs from an original direction by the outline of this eel, and the whole image of a diffraction-grating 
pattern wears white **, or there is a possibility of becoming different **** from a design. 
[0012] Although it is so small that the configuration of a eel generally cannot be checked with the naked 
eye even if it is the diffraction-grating pattern arranged in the shape of [ conventional ] a dot matrix and 
does not become a problem in respect of a pattern in many cases, on very micro level from which light 
starts diffraction phenomena, diffraction and dispersion have taken place in the different direction from 
a design, and quality cannot be guaranteed. 

[0013] . ~ : 

[Pit)blem(s) v to be Solved by the Invention] For the diffraction-grating pattern which arranges a 
diffraction grating on a substrate per dot matrix It is unescapable that dispersion of the light which the 
appearance of a eel produces serves as a noise component. This noise component is difficult to catch 
quantitatively, since it changes by the design of a diffraction-grating pattern. If few high things of 
quality also have a noise component according to the class of diffraction grating currently used even if it 
uses the production approach of the same diffraction-grating pattern, the pattern whose quality which 
contained the noise component so much is not good may be made. 

[0014] In the diffraction-grating pattern arranged by the dot matrix, the excessive diffraction which does 
not have the appearance of a eel in a ****** design concept, and dispersion are reduced, a noise 
component is not conspicuous, and this invention aims at the observation direction and an observation 
field (viewing area) offering a right diffraction-grating pattern and its manufacture approach. 
[0015] 

[Means for Solving the Problem] In a diffraction-grating pattern, this invention is making magnitude of 
the eel for constituting diffraction-grating data smaller than the pitch of a gridline, and attains the above- 
mentioned purpose. 

[0016] on a substrate front face , by make a eel into a configuration unit , the diffraction grating of two 
or more classes be arrange and form , and the diffraction grating pattern by invention of claim 1 be 
characterize by the boundary of a different diffraction grating field have the side finer than the pitch 
( inverse number of spatial frequency ) of the gridline which be arrangement spacing of a diffraction 
grating in the diffraction grating pattern of the spatial frequency of said diffraction grating , and the 
include angle of a diffraction grating from which it come to change at least any they be . 
[0017] The diffraction-grating pattern by invention of claim 2 is characterized by not cutting 
continuously the gridline which constitutes a diffraction grating inside the field which can be regarded 
as the spatial frequency of a diffraction grating and the information on an include angle being the same 
in a diffraction-grating pattern according to claim 1 . 

[0018] The production approach of the diffraction-grating pattern by invention of claim 3 The 
diffraction grating of two or more classes is arranged and formed by making a eel into a configuration 
unit on a substrate front face, and it sets to the production approach of the diffraction-grating pattern of 
the spatial frequency of said diffraction grating, and the include angle of a diffraction grating from 
which it comes to change at least any they are. The process which constitutes the image data for making 
diffraction-grating data derive in the shape of a dot matrix, The process which compares the color 
information on the pixel of the circumference which adjoins the pixel of the arbitration of image data, 
and its pixel, the process which creates the field which the pixels which can be approximated as the 
same color are merged and has a new appearance, the process which determines color information for 
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every new field, the process which derives diffraction-grating data from the color information, and the 
process which arranges a diffraction grating on a substrate - since - it is characterized by becoming. 
[0019] The production approach of the diffraction-grating pattern by invention of claim 4 The 
diffraction grating of two or more classes is arranged and constituted by the substrate front face, and it 
sets to the production approach of the diffraction-grating pattern of the spatial frequency of said 
diffraction grating, and the include angle of a diffraction grating from which it comes to change at least 
any they are. The process which constitutes the image data for making diffraction-grating data derive in 
the shape of a dot matrix, The process which creates the field which each pixel of image data is merged 
in the shape of a matrix, and has a new appearance, the process which equalizes the color information on 
the dot matrix which constitutes the merged pixel, and determines the color information on a new field, 
the process which derives diffraction-grating data from the color information, and the process which 
arranges a diffraction grating on a substrate - since ~ it is characterized by becoming. 
[0020] The production approach of the diffraction-grating pattern by invention of claim 5 is 
characterized by to be obtained more by the process which creates the process at which the image data 
for making diffraction-grating data derive creates the image which consists of draw data defined by the 
formula etc., such as a straight line and a curve, in the production approach of a diffraction-grating 
pattern according to claim 3 or 4, and the image which changed into a dot matrix sufficiently fitie to ;; t v; 
extent which does riot lack the information on draw data from the image. 
[0021] The production approach of the diffraction-grating pattern by invention of claim 6 is 
characterized by to be obtained more by the process from which the image data for making diffraction- 
grating data derive changes the image which consists of dot matrices into the image which consists of 
finer dot matrices, and the process which performs data smoothing (anti-aliasing processing) of color 
information from the* information on pixels that the image adjoins in the production approach of a 
diffraction-grating pattern according to claim 3 or 4. 
[0022], 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to a detail 
with reference to a drawing. Drawing 1 is an example of the conventional diffraction-grating pattern 
with the larger eel arranged on a substrate than the appearance of a gridline. Thus, when the pattern and 
the pattern have been arranged on a pattern by two or more eels, as long as it observes with the naked 
eye, it can be considered that the outline of a pattern and a pattern is smooth. However, as shown in the 
enlarged drawing in drawing, by such diffraction-grating pattern, it can recognize what kind of 
configuration the appearance of a eel has constituted, and becomes the cause by which it is diffracted 
and scattered about in the direction in which light differs from the original design direction by the 
appearance part of the gridline cut off by the appearance of this eel, and the whole image of a 
diffraction-grating pattern wears white **. 

[0023] A certain diffracted light will be observed from the direction which originally must not be in 
sight, and the noise component by the diffraction and dispersion which are especially produced by the 
appearance of a eel when the eel is tidily arranged in configurations, such as a rectangle, like drawing 2 
poses a problem in many cases, when there is an inclination to appear in the vertical direction and a 
longitudinal direction strongly by considering periodicity of arrangement of a eel etc. as a cause and a 
diffraction-grating pattern is observed from such a direction. When it is generally easy to generate such 
a noise component when a configuration with an include angle which is different from a design like the 
appearance part of a eel at bigger spacing than the pitch of a diffraction grating exists, and such a 
configuration is arranged at spacing smaller than the pitch of a diffraction grating, optical behavior is 
unfixed, the phenomenon which a noise component suits in slight strength does not happen, and it is not 
recognized. 

[0024] Then, a eel is further made small (raising the resolution of a digital image used as a dimension), 
and the case where the magnitude of a eel becomes small rather than the pitch of a gridline is 
considered. In this case, it is applied to the case of whether one eel will be buried into a gridline or a eel 
belongs in a gridline at all or a eel is arranged on the outline of a gridline, and ******** Although it 
will be the requisite that there is a group of a sufficient number to constitute the appearance of a gridline 
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of the same eels since the pattern depending on the appearance of a eel which is completely unrelated to 
the configuration of a gridline will be produced, if the eel of the same class exists alone also in which 
case It is possible to constitute the gridline which has the appearance it can consider that is smooth 
optically finely rather than the pitch of a gridline by making a eel smaller enough than the appearance of 
a gridline (refer to drawing 3 ). 

[0025] Thus, since the outline of a gridline becomes finer than the pitch of a diffraction grating in many 
cases with dealing with two or more eels as a group, and constituting each gridline, it can be considered 
optically that it is smooth. 

[0026] Also in this case, in drawing 3 , although diffraction of light and dispersion have arisen with the 
outline of a gridline, since the side of a eel is finer than the pitch of a diffraction grating and diffraction 
by the appearance of a eel and dispersion occur, it is possible to control the phenomenon out of which a 
noise component comes in the direction for which it depended on the appearance of a eel generally 
strongly. 

[0027] Since it is 2 micrometers or less, in order to expect the effectiveness of this invention, as for the 
pitch of the diffraction grating generally arranged on a diffraction-grating pattern, it is desirable for the 
magnitude of a eel to be also 2 micrometers or less at the maximum. 

[0028] : ;The pattern and pattern which are drawn on a diffraction-grating pattern usually use the iniaige -~ > C 
which digitized the image by computer graphics, a photograph, printed matter, a hand-drawn design, etc. 
with readers, such as a scanner. The pixel is arranged in the shape of a matrix, and, as for those images, 
each has the color information on a proper. It is impossible to define a gridline, when those pixels are 
smaller than the gridline drawn on a diffraction-grating pattern. Then, it is necessary to define the "field" 
which is made for the pixel arranged around the pixel and pixel of arbitration to be merged, and has a 
new appearance, to secure only the area which functions as a diffraction grating, and to arrange a 
gridline to the interior. Area with a free appearance only with the area which functions as this diffraction 
grating is called a "field" in this paper, and that conceptual diagram is shown in drawing 4 . 



[0029] Moreover, the example of the generation method of a field is shown in drawing 5 and 6. It is the 
conceptual diagram of the process which the pixel judged that drawing 5 can compare and approximate 
the information on the adjoining pixel is merged, and generates one new field. In this case, if the 
appearance of a field has the fully small pixel which serves as nothing and a basis in a free 
configuration, it can be considered that the outline of a field is a curve. Although complicated down 
stream processing is required for this generation method, it is possible to draw the pattern of various 
precision by adjusting approximate conditions. 

[0030] Drawing 6 is the conceptual diagram of the process which the adjoining pixel is merged in the 
shape of a matrix, and generates the new field of one piece or plurality in the interior. In this case, for a 
certain reason, it also needs to divide a matrix into a suitable field that the pixel which has not only an 
approximation color but various colors in a matrix exists, it needs to equalize the color of the pixel in a 
field, respectively, and needs to define a new color. Precision is changeable with this generation method 
by ending with comparatively easy down stream processing, in order to process for every matrix, and 
adjusting the magnitude of a matrix. 

[0031] Moreover, the technique called CAE (Computer Aided Engineering) to the design of the 
industrial workpiece which has the design of the bodies, such as an automobile and an airplane, a curved 
surface, and a curve using a computer is used (refer to drawing 7 ). Generally the data of the curve 
defined by this technique or a curved surface are called draw data, and it is expressed by the formula, the 
vector, etc. and, unlike the image by the dot matrix, holds the smooth configuration in that data. If it 
changes into a dot matrix fine to the precision which does not spoil the information on draw data based 
on this invention when generating a diffraction-grating pattern from such draw data, it can be dealt with 
as usual as a diffraction-grating pattern which has arranged the diffraction grating by the dot matrix on a 
substrate. 

[0032] moreover, changeless [ anything ] in respect of the resolution of an image, and quality, although 
the number of pixels is increasing if it remains as it is when re-dividing each pixel of a rude (a pixel 
number - few) image like drawing 8 (a) and making a finer (a pixel number — many) image. Arrange 



http://www4.ipdl.ncipi.go.ip/cgi-bin/tran web cei eiie 



JP,2001-290016,A [DETAILED DESCRIPTION] 



Page 5 of 5 



the pixel which has data with which those pixels were mixed like drawing 8 (b) here based on the data of 
the adjoining pixel in between. The image which realizes resolution which it could not have by the rude 
image from the first when applying the smoothing technique of an image called the anti-aliasing used in 
the field of computer graphics to the whole image can be made in false. The high diffraction-grating 
pattern of the quality shown by drawing 3 is producible. 
[0033] 

[Effect of the Invention] As mentioned above, as explained, since the diffraction-grating pattern of this 
invention made each eel fine enough until the appearance of a eel became smaller than the pitch of a 
gridline, it can expect the effectiveness taken below. 

(1) Since it is so fine that the appearance of a eel cannot be recognized, neither the information on the 
object read with the scanner etc. nor the information on the configuration defined with draw data is 
spoiled, but it is possible to reproduce faithfully the image (an appearance, ambient atmosphere) which 
an object has, and a difference with a counterfeit can also be expressed clearly. 

(2) Since the direction of diffraction of the light produced on the appearance of a eel and dispersion is 
distributed in the direction by the appearance of a eel, it is avoidable that a noise component appears 
strongly in the specific direction. 

(3) As it, is in .claim 2, as compared with the pattern which drew the diffraction grating per eel t*:jr 
conventional by making a gridline continuation inside [ with the same diffraction-grating information / 
whole ] a eel group, reproduce a subject-copy image faithfully more and the color expression of high 
saturation is possible. 

(4) Since a eel configuration is not recognized even if it observes with the dilation ratio of diffraction- 
grating level though it is the diffraction-grating pattern carried out based on the data of a dot matrix, the 
decision of a process or former data is difficult. 



[Translation done.] 
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